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many) M-MLV Reverse Transcriptase according to the manufac- 
turer's instructions. The amplification of V H and V L genes was carried 
out , n a 25 pi volume with 1.75 mM MgCI 2 , 0.4 P M primer, 200 pM of 
each dNTP, and 1U Tag polymerase (MBI Fermentas, St. Leon-Rot 
Germany). The PCR-products were amplified using the following cy- 
cle profiles: 95°C for 2 min, followed by 35 cycles of 94°C for 30 sec; 
65°C for 30 sec (for VH3 and VH4 primers), 60°C for VH1 , VH2 
VH5, VH6 and 52°C for VL primers respectively; a final extension at 
72°Cfor4min. 



Sequencing the Antibody 

The PCR products were purified using gel electrophoresis through 
2% agarose (Roth, Karlsruhe, Germany) followed by gel extraction of 
the PCR product using a Jetsorb gel extraction kit (Genomed, Bad 
Oeynhausen, Germany). The PCR products were then cloned using 
the pCR-Script Amp SK + cloning kit (Stratagene, Heidelberg, Ger- 
many). Ten positive clones were sequenced using the DyeDeoxy 
termination cycle sequencing kit (Applied BioSystems Inc., Weiter- 
stadt, Germany) and analysed with an ABIPrism373 automated DNA 
sequencer (both strands were sequenced using T3 and T7 primers). 
The sequences were analysed using the DNASIS for Windows se- 
quence comparison software and the GenBank and IMGT/V-QUEST 
databases. The International Immunogenetics ("IMGT") database is 
coordinated by Marie-Paule Lefranc at the Universite Montpellier, 
25 Montpellier, France. 

Immunhistochemical staining of paraffin sections 

Paraffin-embedded human tissues were sectioned (2pm), the paraffin 
was removed as follows: 
30 Deparaffinisation: 
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• Xylene 1 5 min 

• Xylene 2 5 min 

• 100%EthanoM 5 min 

• 100%Ethanol2 5 min 

• Methanol (70m!) + H 2 0 2 (500ul) 5 min 

• 90%Ethanol1 3 min 

• 90%Ethanol2 3 min 

• 80%Ethanol1 3 min 

• 80%Ethanol2 3min 

• 70%Ethanol1 3 min 

• 70%Ethanol2 3 min 

• wash once with Tris/NaCI 

• cook: 300 ml dest. H 2 0 in a pressure cooker 
add Citric acid into the inset and cook for 5 min 

' block 1 5 min with BSA/PBS, 1 50ul per microscope slides 
wash once with Tris/NaCI 

first antibody: 150 M I per microscope slides .incubate for 2 5h in 
a humidified chamber, at 37°C , 

• wash three times with Tris/NaCI 

second antibody: 150ul per microscope siides, incubate for 45 
mm m a humidified chamber at room temperature (700 u | PBS 

+ 300^1 AB-Plasma + 20pl antibody) 

wash three times with Tris/NaCI 

put for 10 min in PBS 

incubate 10 min with diaminoben2idine(0.05% ) -hydrogen 

peroxide (0.02%): 150ul per microscope slides 
wash three times with H 2 0 , then wash once with dest. H 2 0 

put for 5 min into hematoxylin 
put 10-15 min under running tap water 
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• wash with dest. H 2 0 

• cover with glycerol gelatine 

Preparation of tumor eel! membrane extracts 

Isolation of membrane proteins from tumor cells was performed as 
described using standard methods in the art, as described, for exam- 
ple, in Hensel et al. (Int. J. Cancer 81:229-235, 1999). In particular, 
confluent tumor cells (BXPC-3 and 23132/87) were washed twice ' 
with PBS, harvested with a cell scraper, centrifuged, and resus- 
pended in hypotonic buffer (20mM HEPES, 3mM KCI, 3mM MgCI 2 ) 
and incubated for 1 5 minutes on ice. The cells were then sonicated 
for 5 minutes and the nuclei were pelleted by centrifugation at 10,000 
x g for 10 min. The supernatant was centrifuged for 40 minutes at 
100,000 x g in a swing-out rotor to pellet the membranes. After wash- 
ing the pellet with hypotonic buffer, the pellet was resuspended in 
membrane lysis buffer (50 mM HEPES pH 7.4, 0.1 mM EDTA, 10% 
glycerol, and 1% Triton X-100). Complete protease inhibitor (Boe- 
hringer, Mannheim, Germany) also was added to all solutions. 



20 Western blotting 



30 



Western blots were preformed using standard techniques as de- 
scribed, for example, in Hensel et al. (Int. J. Cancer 81:229-235, 
1999). In short, blotted nitrocellulose membranes were blocked with 
PBS containing 3% low fat milk powder, followed by incubation for 1 
hour with 20-40pg of SAM-6 human IgM antibodies or unrelated hu- 
man control IgM (ChromPure IgM, Dianova). The secondary antibody 
(peroxidase-coupled rabbit anti-human IgM antibody 1:1,000, Di- 
anova) was detected with the SUPERSIGNAL chemiluminescence kit 
from Pierce (KMF, St. Augustin, Germany). 
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Ultra-structural studies 

Adherent growing stomach carcinoma cell line 23132/87 was incu- 
bated with 10)Jg/m| SAM 6 ant . body ^ ume|ated hum ^ ^ 

or the mdicated periods of time. Then the slides were fixed with 
2,5 /„ glutaraldehyde (electron microscopy) or 6,25% glutaraldehyde 
« Soerensen buffer pH 7,4 (for raster electron microscopy) and pre- 
pared for microscopical analysis. Morphology of cells was investi- 
gated w,th scanning electron microscopy and transmission electron 
microscopy. 

Sudan III staining 

For intracellular lipid staining stomach carcinoma cells 23132/87 
were grown on glass slides. Adherent cells were incubated for 48 h 
w* antibody SAM-6 (30pg/ml). After two washing steps with PBS 
c* were fixed for 5 min with 60% isopropanol. Before use, a 60% 
solu„on of the Sudan II, stock (0,5% Sudan III in ,00% isopropanoi) 
was matured overnight, filtered and added to the flxed cells After 15 
m,n cells were washed with distilled H20, differentiated in 60% iso- 
Propanol, washed again and then counterstained for 6 min with May- 
ers Hemalaun. Finally cells were rinsed with water for 10 min 
washed with distilled H20 and mounted with glycerol gelatin. ' 

Nile red staining 

The neutral lipid staining with the phenoxazine dye Nile red was per- 
formed as described before (Greenspan, P., Mayer, E.P., and 
Fowler, D. Nile Red: A Selective Fluorescent Stain for Intracellular 
L.p.d Droplets. J. Ceil Biol. 100, 965-973, 1985). Briefly, stomach 
oarcnoma cells 23132/87 were grown on glass plates and adherent 
cells were incubated with SAM-6 antibody (30g/ml) for 48 h Cells 
were then fixed with 1.5% glutaraldehyde for 5 min, washed with 
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HEPES buffer and incubated in a 1:200 dilution of Nile Red in 
HEPES buffer (stock solution 1mg/ml Nile red in aceton). After an 
additional washing step with HEPES buffer cell nuclei were stained 
with DAPI (dilution 1:1000 in water) for 8 min. Cells were then 
washed again and mounted with Fluoromount-G (SOUTHERN Bio- 
technology Ass., Inc., USA). Fluorescence analysis was performed 
with Leica TCS SP2 confocal laser microscope. Polar lipids are 
stained dark red (543 nm), neutral lipids are stained yellow (488 nm) 
and cell nuclei appear blue (350 nm). 



Detection of oxLDL 

LDL (Sigma, Taufkirchen, Germany) was oxidised by incubation with 
20uM CuS0 4 for 3 respectively 15h . The amount of oxidiesed LDL 
was determined with the Mercodia Oxidised LDL ELISA(Mercodia, 
15 Uppsala, Sweden) 

Mercodia Oxidised LDL ELISA is a solid phase two-site enzyme im- 
munoassay. It is based on the direct sandwich technique in which 
two monoclonal antibodies are directed against seperate antigenic 
determinants on the oxidised apolipoprotein B molecule. During in- 
cubation oxidised LDL in the sample reacts with anti-oxidiesed LDL 
antibodies bound to microtitration well. After washing, that removes 
non-reactive plasma components, a peroxidase conjugated anti- 
human apolipoprotein B antibody recognizes the oxidiesed LDL 
bound to the solid phase. After a second incubation and a single wa- 
shing Stepp that removes unbound enzyme labeled antibody, the 
bound conjugate is detected by reaction with 3, 3', 5, 5'- 
Tetramethylbenzidin (TMB). The reaction is stopped by adding acid 
to give a colorimetric endpoint that is read spectrophotometrically at 
30 450nm. 
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Measuring the SAM-6 - oxLDL interaction 

Flexible, flat bottom 96-well plates (Becton Dickinson Labware 
Europe, France) were incubated with the different oxidised LDL over 
night at 4°C. Then the plates were blocked using RPMI-1640 medium 
containing 10% FCS for one hour. Subsequently the plates were in- 
cubated with 60ug/ml SAM-6 antibody diluted in PBS for one hour at 
37°C. After washing with PBS three times the plates were incubated 
with HRP-coupled secondary antibody (rabbit anti human IgM, Dako, 
Hamburg, Germany) diluted 1:1000 in PBS. Then the plates were 
washed once with PBS and twice with citrat buffer followed by incu- 
bation with OPD (DakoCytomation, Glostrup, Denmark) and meas- 
urement at 490nm in an ELISA-reader. 

Chromatographic analysis of intracellular^ enriched lipids 

BXPC-3 cells were incubated with 30pg SAM-6 antibody respectively 
human unrelated control IgM (Chrompure IgM, Dianova, Germany) 
for 24h. Then the cells were detached using trypsin/EDTA, followed 
by two washing Stepps with PBS. The cell pellets were stored at - 
20°C until usage. Lipids were extracted from the cell pellets. The ex- 
tracted lipids were disolved in 250ul Chloroform/Methanol (2:1) and 
10 respectively 25pl were spread at the starting point of a thin layer 
chromatography plate (coated with Si0 2 , silica gel). At the outer right 
and left side the markers with different known lipids (cholesterol- 
ester, cholesterol, triglycerids, oleic acid, phospatidylethanolamine, 
phosphatidylcholine, sphingomyeline) were loaded. 
For unpolar lipids hexan/ethylacetat/ acetic acid (90/10/1) was used 
as organic solvent, for phospholipids etc. chloroform/methanol/H 2 0 
(70/30/5) was used. The staining was prepared using a „Kagi- 
Miescher" aerosloic reagent (anisaldehyde/sulphuric acid solved in 
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acetic acid) followed by heating to 150°C until the staining was opti- 
mal. 



Detection of SAM-6 activity in-vivo 

To determine the effects of antibody SAM-6 on tumor cell growth in 
vivo, a scid- mouse/human pancreas carcinoma cell system was 
used. C.B-17/lcrHanHsd-sc/tf mice (Harlan Winkelmann GmbH, Bor- 
chen, Germany) (age 6-8 weeks, n=10 per group) were inoculated 
with 2 x 10 6 human pancreas carcinoma cells (cell line BXPC-3) at 
day 0 subcutaniously, followed by injections of SAM-6 antibody (200 
ug) at days 1, 3, 5, 7 and 9 i.p. post carcinoma cell injection. Control 
mice were injected with unrelated human IgM (Chrompure IgM, 
Dianova, Hamburg, Germany) in the same concentration. Visible tu- 
mor growth was measured macroscopically during the experiment. 
The experiments were terminated when tumors had reached maxi- 
mal tolerable size (day 25), whereupon the mice were sacrificed, tu- 
mor volume respectively tumor weight was determined. 

Example 2 

Generation of the Cell Line Expressing the SAM-6 
Monoclonal Antibody 

As described above, we obtained the SAM-6 monoclonal antibody 
expressing hybridoma by fusing lymphocytes obtained from the 
spleen or lymph nodes of a cancer patient with the heteromyeloma 
cell line HAB-1 (Faller, et al., Br. J. Cancer 62:595-598, 1990). The 
lymphoid sources were not pre-selected in terms of the age or sex of 
the patient. The resultant cell is a type of hybridoma known as a 
trioma, as it is the fusion of three cells. Like normal B-lymphocytes, 
this trioma has to ability to produce antibodies. The specificity of the 
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trioma, as it is the fusion of three cells. Like normal B-lymphocytes, 
this trioma has to ability to produce antibodies. The specificity of the 
antibody is determined by the specificity of the original lymphocyte 
from the patient that was used to generate the trioma. 

The hybridoma supernatants were screened for antibody production 
using an ELISA assay. Following ELISA, antibodies were primarily 
tested immunohistochemically against their autologous tumor for tu- 
mor specific reactivity. The SAM-6 antibody was generated from the 
stomach of a patient with adenocarcinoma. 

The amino acid sequence (SEQ ID NO:1) and the nucleic acid se- 
quence (SEQ ID NO:2) of the variable region of the light chain of 
human monoclonal antibody SAM-6 are shown in Figure 8a and 8b; 
the amino acid sequence (SEQ ID NO:3) and the nucleic acid se- ' 
quence (SEQ ID NO:4) of the variable region of the heavy chain of 
human monoclonal antibody SAM-6 are shown in Figure 9a and 9b. 
In 8b and 9b different complementarity- determining regions (CDRs) 
are indicated. The complementartity-determining regions (CDRs) of 
the polypeptides sequence comprises a amino acid sequences that 
are substantially identical to the amino acid sequences Ser-Gly-Asp- 
Lys-Leu-Gly-Asp-Lys-Tyr-Ala-Cys (CDR1), Gln-Asp-Ser-Lys-Arg-Pro- 
Ser (CDR2) and Gln-Ala-TrpAsp-Ser-Ser-lle-Val-Val (CDR3) of SEQ 
ID NO 1 of the variable region of the light chain (V L ). While the com- 
plementarity-determining regions (CDRs) of the polypeptides amino 
acid sequence comprises a amino acid sequences that are substan- 
tially identical to amino acid sequence Ser-Tyr-Ala-Met-His (CDR1), 
Val-lle-Ser-Tyr-Asp-Gly-Ser-Asn-Lys-Tyr-Tyr-Ala-Asp-Ser-Val-Lys-' 
Gly (CDR2) and As P -Arg-Leu-Ala-Val-Ala-G!y-Lys-Thr-Phe-As P -Tyr 
(CDR3) of SEQ ID No 3 of the variable region of the light chain (V H ). 
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Example 3 

Immunohistochemical Characterization of an Antibody 

5 To characterize the monoclonal antibody secreted by a hybridoma, 

we tested the antibody against a panel of normal and tumor tissues 
using an immunoperoxidase assay as described in the materials and 
methods. This assay provided us with an overview of which tissues 
were stained by the antibody and of the distribution of the antigen. 

10 

Antibodies that are specific for tumor cells and not for normal tissue 
were further characterized. First, we tested these antibodies against 
the same types of tumors from different patients. We then tested 
these antibodies against tumors of other organs and, finally, against 
1 5 normal tissues. Using these assays, we identified the human SAM-6 

monoclonal antibodies. The tumor reactive antibodys generated and 
described in this study is of the IgM/A isotype (see Table 1). 

Table 1: Origin of Monoclonal IgM Antibodies and Clinical Data of 
20 Cancer Patients 



Antibody 


Organ 


Tumor- 
Type 


Tumor- 
stage 


Tumor- 
grade 


Age 


Sex 


Source 
Of 

Lymphocytes 


ig 

Class 


SAM-6 


Stom- 
ach 


Adeno- 
carci- 
noma 


T2N2 


G3 


51 


M 


Spleen 


\gMIX 



To investigate the genetic origin of this human monoclonal IgM anti- 
bodys the V H and V L genes were amplified, cloned and sequenced. 
The sequences were compared with germ-line sequences in the 
IMGTA/-QUEST database to identify the most homologous germ-line 
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genes and to detect somatic mutations. The results are represented 
in Table 2. 



Table 2: Characterization of Variable Heavy and Light Chain Regions 
of Monoclonal IgM Antibodies 



Antibody 



SAM-6 



Germ-line 
Gene 

lgHV3- 
30.3*01 



Heavy chain 

Homology 
(%) 

100 



R/S 
Frame 

0/0 



R/S 
CDR 

0/0 



Germ-line 
gene 

lgLV3-1*01 



Light chain 

Homology 
(%) 

99,6 



R/S 
Frame 

1/0 



R/S 
CDR 

0/0 



10 The high homology (100%) of the VH region to the germ-line gene 

and the low R/S ratio, which is an indicator for affinity maturation of 
antibodies, indicates that the antibody did not underwent affinity 
maturation due to antigen contact. The degree of identity of the nu- 
cleotide sequence of the V L segment to the most homologous V L 
germ-line gene is again high. The data indicate that the SAM-6 anti- 
body belongs to the family of naturally occurring, non-affinity matured 
antibodies. 
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After initial testing on autologous tumors, the reaction patterns of the 
antibodies were investigated in greater detail using immunohisto- 
chemical staining on a variety of paraffin-embedded carcinomas and 
normal tissues. The SAM-6 antibody exhibited no binding activity with 
normal tissues (Table 3). 

Table 3: Reaction Pattern of the Monoclonal SAM-6 Antibody an 
Normal Tissue 



Tissue SAM-6 

Esophagus 
Stomach 
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Colon 

Pancreas 

Lung 

Breast 

Uterus 

Thyroid gland 
Testis 

In contrast, the SAM-6 antibody shows reactivity with different tumor 
tissues (table 4). 

Table 4: Reaction Pattern of the Monoclonal IgM SAM-6 Antibody on 
Tumor Tissues 

Tissue 

Esophagus 

Stomach 

Colon 
Pancreas 
Lung 

Breast 

Ovary 

Uterus 
Prostate 

The positive reaction of antibody SAM-6 was not restricted to adeno- 
carcinoma of the stomach as clear positive reactions were observed, 
among others, on invasive lobular carcinoma of the breast (Fig. 1A), 
adenocarcinoma of the colon (Fig. 1B), and squamous cell carci- 
noma of the esophagus (Fig. 1C). The positive control antibody used 
in these experiments was a mouse monoclonal antibody against hu- 
man cytokeratin 5/6 ("CK 5/6;" Dako A/S, Denmark) or a mouse 
monoclonal antibody against human cytokeratin ("CAM 5.2;" Becton 
Dickinson, New Jersey). 



Carcinoma Type 


Pos 


Neg 


Squamous cell 


3 


0 


Adeno (Barrett) 


4 


0 


Adeno (diffuse) 


4 


0 


Adeno (intestinal) 


3 


0 


Adeno 


3 


0 


Adeno (ductal) 


3 


0 


Adeno 


3 


0 


Squamous cell 


3 


1 


Invasive (ductal) 


4 


0 


Invasive (lobular) 


4 


0 


Adeno 


3 


0 


Adeno 


4 


0 


Adeno 


5 


2 



66 



PCT/EP2004/012970 



To examine the antigen recognized by the antibody, Western blot 
analysis was performed with membrane extracts of established car- 
cinoma cell lines. The antibody SAM-6 produced one specific band 
on stomach carcinoma cell line 23132/87 and pancreas adenocarci- 
noma cell line BXPC-3. Antibody SAM-6 reacted with membrane pro- 
teins of about 140 kDa (Fig. 3A). To rule out non-specific binding of 
IgM antibodies to membrane extracts, unrelated human control IgM 
was used as control. 



Example 4 

Determining whether an Antibody Induces Apoptosis 

A number of assays standard in the art may be used to determine if 
an antibody induces apoptosis of a cell. 

For example, we used the CELL DEATH DETECTION ELISA PLUS 
(Roche, Mannheim, Germany) to analyze the extent to which the 
SAM-6 antibody induces apoptosis. The cell death detection ELISA is 
based on a quantitative sandwich-enzyme-immunoassay principle 
using mouse monoclonal antibodies directed against DNA and his- 
tones, respectively. This assay allows the specific determination of 
mono- and oligo-nucleosomes which are released into the cytoplasm 
of cells which die from apoptosis. 

In particular, 1 x 10 4 tumor cells (BXPC-3, 23132/87, RPMI-2650 
and HNEpC-c) were plated on 96-well plates and incubated in pres- 
ence of different concentrations of the human IgM-antibodies for 24 
hours at 37°C and 7% C0 2 in an C0 2 incubator. Depleted cell culture 
supernatant with unrelated IgM antibodies served as negative con- 
trol. After the incubation period, the cells were centrifuged for 10 
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minutes and the supernatants were removed. The resulting cell pel- 
lets were then incubated with lysis-buffer for 30 minutes at room 
temperature. After centrifugation the supernatants were transferred 
into a streptavidin-coated microtiter plate (MTP) and immunoreagent 
(a mixture of 10% Anti-Histone-Biotin, 10% Anti-DNA-peroxidase 
(Anti-DNA POD) and 80% incubation buffer) added before incubation 
for 2 hours at room temperature on a MTP shaker at 250 rpm. Fol- 
lowing the incubation period, unbound components were removed by 
a washing step with incubation buffer. POD was determined pho- 
tometrically with ABTS™ as a substrate (1 ABTS™ (2,2'-Azino-di[3- 
ethyl-benz-thiazolin-sufonat) tablet in 5 ml substrate buffer). Anti- 
body-induced apoptosis was measured by determining the color in- 
tensity of the green precipitate that it formed as a result of this reac- 
tion using an ELISA reader at a wavelength of 405 nm in comparison 
to ABTS™ solution as a blank (reference wavelength of approxi- 
mately 490 nm). Based on this color intensity, we calculated the level 
of the antibody-induced apoptosis. These experiments clearly 
showed that SAM-6, induces apoptosis in carcinoma cells after 48 
hours of incubation (Fig. 3B). 

The Y-axis in this figure is the difference between the absorbance at 
415 nm and at the 490 nm reference wavelength (A^s-Ajgo) and the 
negative control is RPMI 1640 medium. The concentration of the 
SAM-6 antibody was either 4 ug/ml in supernatant. 

Example 5 

Determining whether an Antibody Inhibits Cell Proliferation 

Cell proliferation may be assayed by a number of methods that are 
standard in the art, for example, by the reduction of tetrazolium salts. 
The yellow tetrazolium salt 3-(4,5-dimethylthiazol-2-yl) - 2,5- 
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diphenyltetrazolium bromide ("MTT") (Sigma, St. Louis, MO), is re- 
duced by metabolically active cells, in part by the action of mitochon- 
drial dehydogenase enzymes to generate reducing equivalents such 
as NADH and NADPH. The resulting intracellular purple formazan 
can be solubilized and quantified by spectrophotometry means. The 
MTT cell proliferation assay measures the rate of cell proliferation 
and, when metabolic events lead to apoptosis, the reduction in cell 
viability. 

For the MTT assay, we trypsinized cells (23132/87) and resuspended 
the cells in 10 ml of RPMI-1460 medium contains 10% Fetal Calf Se- 
rum (FCS), 1% glutamine, and 1% penicillin/streptomycin (complete 
medium). The cells were then counted and diluted to 1 x 10 6 cells/ml. 
50 pi of this suspension were pipetted into wells of a 96-well plate, 
resulting in approximately 5 x 10 4 cells/well. The first row of wells ' 
was left empty. We then added 50 pi of the antibody diluted in com- 
plete medium to each well. The 96-well plate was then incubated for 
24 hours in a 37°C incubator. After the incubation period, 50 pi MTT 
solution (5 mg/ml in PBS) were added to each well. The 96-well 
plate was incubated for 30 minutes at 37°C and centrifuged for 5 
minutes at 800 g. The supernatant was aspirated, 150 pi of dimethyl- 
sulphoxide (DMSO) were added to each well, and the cell pellet was 
resuspended. Absorption was determined at a wavelength of 540 nm 
and at a reference wavelength of 690 nm in an ELISA reader. 

After 24 hours, the SAM-6 antibody inhibited cell proliferation of the 
tumor cell line, while the controls with depleted cell culture super- 
natant remained unchanged (see the following figure). 
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MTT Proliferation Assay; Ceil line: 23132/87, Control: RPMI-1640, 
Antibody: SAM-6 (concentration 4ug/ml), Time of incubation: 24h 

Example 6 
In Vivo Imaging of a Neoplasm 

A patient suspected of having a neoplasm, such as a colorectal car- 
cinoma, may be given a dose of radioiodinated SAM-6 antibody, or 
another tumor-specific polypeptide, and radiolabeled unspecific anti- 
body using the methods described herein. Localization of the tumor 
for imaging may be effected according to the procedure of Golden- 
berg et al. (N. Engl. J. Med., 298:1384, 1978). By I.V. an infusion of 
equal volumes of solutions of 131 1- SAM-6 antibody and Tc-99m- 
labeled unspecific antibody may be administered to a patient. Prior to 
administration of the reagents I.V., the patient is typically pre-tested 
for hypersensitivity to the antibody preparation (unlabeled) or to anti- 
body of the same species as the antibody preparation. To block thy- 
roid uptake of 131 1, Lugol's solution is administered orally, beginning 
one or more days before injection of the radioiodinated antibody, at a 
dose of 5 drops twice or three-times daily. Images of various body 
regions and views may be taken at 4, 8, and 24 hours after injection 
of the labeled preparations. If present, the neoplasm, e.g., a colorec- 
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tal carcinoma, is detected by gamma camera imaging with subtrac- 
tion of the Tc-99m counts from those of 131 l, as described for 131 l - 
labeled anti-CEA antibody and Tc- 99m-labeled human serum albu- 
min by DeLand et al. (Cancer Res. 40:3046, 1980). At 8 hours after 
injection, imaging is usually clear and improves with time up to the 24 
hour scans. 



Example 7 

Treatment of a Neoplasm Using Labeled Antibody Mixtures 



A patient diagnosed with a neoplasm, for example, a female patient 
diagnosed with a breast carcinoma, may be treated with the polypep- 
tides of the invention as follows. Lugol's solution may be adminis- 
tered, e.g., 7 drops 3 times daily, to the patient. Subsequently, a 
therapeutic dose of l31 l-SAM-6 antibody may be administered to the 
patient. For example, a 131 l dose of 50 mCi may be given weekly for 
3 weeks, and then repeated at intervals adjusted on an individual 
basis, e.g., every three months, until hematological toxicity interrupts 
the therapy. The exact treatment regimen is generally determined by 
the attending physician or person supervising the treatment. The ra- 
dioiodinated antibodies may be administered as slow I.V. infusions in 
50 ml of sterile physiological saline. After the third injection dose, a 
reduction in the size of the primary tumor and metastases may be 
noted, particularly after the second therapy cycle, or 10 weeks after 
25 onset of therapy. 

Example 8 
Treatment Using Conjugated Antibodies 



A patient diagnosed with a neoplasm, for example, a female patient 
with breast cancer that has metastasized to the chest and lungs, may 
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be treated with solutions of 131 |- SAM-6, 10 B- SAM-6 and a Tc-99m 
labeled unspecific antibody. An amount of 131 l-labeled SAM-6 anti- 
body (in 50 ml of sterile physiological saline) sufficient to provide 100 
mCi of 131 | activity based on a 70 kg patient weight may be adminis- 
tered to the patient. This dosage is equal to 3.3 mg of an antibody 
having 40-80 Boron atoms and 8-16 Boron-10 atoms per antibody 
molecule. The neoplasm is first precisely localized using the proce- 
dure of Example 6. In addition, Lugol's solution should be continu- 
ously administered to the patient, as in the previous example. A well- 
collimated beam of thermal neutrons may then be focused on the 
defined tumor locations. Irradiation with an external neutron beam 
dose of 400-800 rads, delivered in a period of from 8-20 min, is ef- 
fected for each tumor locus, and is optionally repeated with admini- 
stration of the tumor-locating antibody, with or without the radiolabel, 
at intervals adjusted on an individual basis, but usually not exceeding 
a total dose of 3200 .ads unless simultaneous external irradiation 
therapy is indicated. If desired, in addition to this therapy, an anti- 
tumor agent, such as a chemotherapeutic agent, may also be admin- 
istered to the patient. 



Other Embodiments 



While the invention has been described in connection with specific 
embodiments thereof, it will be understood that it is capable of further 
modifications and this application is intended to cover any variations, 
uses, or adaptations of the invention following, in general, the princi- 
ples of the invention and including such departures from the present 
disclosure come within known or customary practice within the art to 
which the invention pertains and may be applied to the essential fea- 
tures hereinbefore set forth. 
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We claim: 

1 . A purified polypeptide that binds to neoplastic cells, wherein said 
polypeptide has an amino acid sequence substantially identical to 
the sequence of SEQ ID NO 1 and/or SEQ ID NO 3, and wherein 
said polypeptide specifically binds to BXPC-3 (ATCC Accession 
No. CRL-1687), 23132/87 (DSMZ Accession No. ACC 201), 
COLO-206F (DSMZ Accession No. ACC 21), COLO-699 (DSMZ 
Accession No. ACC 196), and LOU-NH91 (DSMZ Accession No. 
ACC 393) cells and not to non-neoplastic cells. 

2. A purified polypeptide that binds to neoplastic cells, wherein said 
polypeptide has an amino acid sequence substantially identical to 
the sequence of SEQ ID NO 1 and/or SEQ ID NO 3, and wherein 
said polypeptide specifically binds to BXPC-3 (ATCC Accession 
No. CRL-1687), 23132/87 (DSMZ Accession No. ACC 201), 
COLO-206F (DSMZ Accession No. ACC 21), COLO-699 (DSMZ 
Accession No. ACC 196) and LOU-NH91 (DSMZ Accession No. 
ACC 393) cells and not to non-neoplastic cells, and wherein said 
neoplastic cell is a adenocarcinoma of the lung, squamous cell 
lung carcinoma, intestinal type gastric carcinoma, diffuse type 
gastric carcinoma, adenocarcinoma of the colon, adenocarcinoma 
of the prostate, squamous cell carcinoma of the esophagus, ade- 
nocarcinoma of the esophagus, adenocarcinoma of the esopha- 
gus lobular carcinoma of the breast, ductal carcinoma of the 
breast, adenocarcinoma of the pancreas, adenocarcinoma of the 
ovary, and adenocarcinoma of the uterus cell. 
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3. A purified polypeptide that binds to neoplastic cells, wherein said 
polypeptide has an amino acid sequence substantially identical to 
the sequence of SEQ ID NO 1 and/or SEQ ID NO 3, and wherein 
said polypeptide specifically binds to a adenocarcinoma of the 
lung, squamous cell lung carcinoma, intestinal type gastric carci- 
noma, diffuse type gastric carcinoma, adenocarcinoma of the co- 
lon, adenocarcinoma of the prostate, squamous cell carcinoma of 
the esophagus, adenocarcinoma of the esophagus, lobular carci- 
noma of the breast, ductal carcinoma of the breast, adenocarci- 
noma of the pancreas, adenocarcinoma of the ovary, and adeno- 
carcinoma of the uterus cell and not to a non-neoplastic cell. 

4. The purified polypeptide of claim 1 , 2 or 3, wherein said polypep- 
tide inhibits cell proliferation when bound to a neoplastic cell, but 
does not inhibit cell proliferation of a non-neoplastic cell. 

5. The purified polypeptide of claim 1, 2 or 3, wherein said polypep- 
tide 

- binds to low density lipoproteins (LDL) and/or oxidised low 
density lipoproteins (oxLDL), and/or 

- binds to very low density lipoproteins (VLDL), and 

- induces the intracellular accumulation of lipids when bound to 
a neoplastic cell, but does not induce the intracellular accumu- 
lation of lipids in a non-neoplastic cell. 

6. The purified polypeptide of claim 1, 2 or 3, wherein said polypep- 
tide induces apoptosis of a neoplastic cell to which it binds, but 
does not induce apoptosis of a non-neoplastic cell. 

7. The purified polypeptide of claim 1 , 2 or 3 wherein said polypep- 
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tide comprises an antibody or a functional fragment thereof. 

8. The purified polypeptide of claim 7, wherein said polypeptide is a 
functional fragment selected from the group consisting of V L , V H , 
F v , F Cl Fab, Fab', and F(ab') 2 . 

9. The purified polypeptide of claim 8, wherein said polypeptide has 
an amino acid sequence of the variable region of the light chain 
(V L ) substantially identical to SEQ ID NO 1 or/and an amino acid 
sequence of the variable region of the heavy chain (V H ) substan- 
tially identical to SEQ ID NO 3. 

10. The purified polypeptide of claim 8, wherein said polypeptide has 
a nucleic acid sequence of the variable region of the light chain 
(V L ) substantially identical to SEQ ID NO 2 or/and a nucleic amino 
acid sequence of the variable region of the heavy chain (V H ) sub- 
stantially identical to SEQ ID NO 4. 

11 . The purified polypeptide of claim 8, wherein said functional frag- 
ment comprises a fragment of the sequence of SEQ ID NO:1 and 
SEQ ID NO:3. 

12. The purified polypeptide of claim 8, wherein said functional frag- 
ment comprises a fragment that is substantially identical to the 
sequence of SEQ ID NO:1 or SEQ ID NO:3. 

13. The purified polypeptide of claim 1, 2, or 3, wherein said polypep- 
tide comprises a sequence that is substantially identical to the 
amino acid sequence of SEQ ID NO:1. 
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14. The purified polypeptide of claim 1, 2 or 3, wherein said polypep- 
tide comprises a sequence that is substantially identical to the 
amino acid sequence of SEQ ID NO:3. 

15. The purified polypeptide of claim 1, 2 or 3, wherein said polypep- 
tide comprises a nucleic acid sequences that are substantially 
identical to nucleotides 67-99 (CDR1), 145-165 (CDR2) and 262- 
288 (CDR3) of SEQ ID NO 2. 

16. The purified polypeptide of claim 1, 2, or 3, wherein said polypep- 
tide comprises a nucleic acid sequences that are substantially 
identical to nucleotides 91-105 (CDR1), 148-198 (CDR2) and 
295-330 (CDR3) of SEQ ID NO 4. 

17. A purified polypeptide comprising the amino acid sequence of 
SEQ ID NO:1. 

18. A purified polypeptide comprising the amino acid sequence of 
SEQ ID NO:3. 

19. A purified polypeptide comprising the amino acid sequence of 
SEQ ID NO:1 and/or SEQ ID NO: 3. 

20. A purified polypeptide of claim 1, 2, 3, 4, 5, 6, 17, 18 or 19 having 
at least one complementarity-determining regions (CDR) or func- 
tional fragments thereof comprising the amino acid sequence 
substantially identical to the amino acid sequence Ser-Gly-Asp- 
Lys-Leu-Gly-Asp-Lys-Tyr-Ala-Cys (CDR1) or Gln-Asp-Ser-Lys- 
Arg-Pro-Ser (CDR2) or Gln-Ala-Trp-Asp-Ser-Ser-lle-Val-Val 
(CDR3) of SEQ ID NO: 1 and/or Ser-Tyr-Ala-Met-His (CDR1) or 
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Val-lle-Ser-Tyr-Asp-Gly-Ser-Asn-Lys-Tyr-Tyr-Ala-Asp-Ser-Val- 
Lys-Gly (CDR2) or Asp-Arg-Leu-Ala-Val-Ala-Gly-Lys-Thr-Phe- 
Asp-Tyr (CDR3) SEQ ID NO: 3. 

21. The purified polypeptide of claim 1, 2, 3, 4, 5, 6, 17, 18, 19 or 20 
wherein said polypeptide is a monoclonal antibody. 

22. The purified polypeptide of claim 21, wherein said monoclonal 
antibody is a human monoclonal antibody. 

23. A cell that expresses the polypeptide of claim 1, 2 or 3. 



24. A cell that expresses a polypeptide that comprises a sequence 
that is substantially identical to the amino acid sequence of SEQ 
15 IDNO:1. 



25. The cell of claim 24, wherein said polypeptide comprises the se- 
quence of SEQ ID NO:1. 



26. A cell that expresses a polypeptide that comprises a sequence 
that ,s substantially identical to the amino acid sequence of SEQ 



ID NO:3. 



21 ■ ThS Ce " ° f Claim 26 ' wher ein said polypeptide comprises the se- 
Zb quence of SEQ ID NO:3. 



28.A cell that expresses a polypeptide that comprises the amino acid 
sequence of SEQ ID NOS:1 and 3. 
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29. The cell of any one of claims 23-28, wherein said cell is a hybri- 
doma. 

30. A method of generating the cell of claim 29, said method compris- 
ing the steps of: 

(a) contacting lymphocytes with a heteromyeloma cell line under 
conditions that result in the fusion of a lymphocyte with a hetero- 
myeloma cell, said fusion resulting in a hybridoma, 

(b) determining whether said hybridoma produces a polypeptide 
that inhibits proliferation in a neoplastic cell to which it binds, but 
does not inhibit proliferation in a non-neoplastic cell and 

(c) determining whether said hybridoma produces a polypeptide 
that specifically binds to BXPC-3 (ATCC Accession No. CRL- 
1687), 23132/87 (DSMZ Accession No. ACC 201), COLO-206F 
(DSMZ Accession No. ACC 21), COLO-699 (DSMZ Accession 
No. ACC 196), and LOU-NH91 (DSMZ Accession No. ACC 393) 
cells and not to non-neoplastic cells. 

31 .A method of generating the cell of claim 29, said method compris- 
ing the steps of: 

(a) contacting lymphocytes with a heteromyeloma cell line under 
conditions that result in the fusion of a lymphocyte with a hetero- 
myeloma cell, said fusion resulting in a hybridoma, 

(b) determining whether said hybridoma produces a polypeptide 
that induces intracellular accumulation of lipids in a neoplastic cell 
to which it binds, but does not induce intracellular accumulation of 
lipids in a non-neoplastic cell and 

(c) determining whether said hybridoma produces a polypeptide 
that specifically binds to BXPC-3 (ATCC Accession No. CRL- 
1687), 23132/87 (DSMZ Accession No. ACC 201), COLO-206F 



78 



PCT/EP2004/012970 



to which it binds, but does not induce intracellular accumulation of 
lipids in a non-neoplastic cell and 

(c) determining whether said hybridoma produces a polypeptide 
that specifically binds to BXPC-3 (ATCC Accession No. CRL- 
1687), 23132/87 (DSMZ Accession No. ACC 201), COLO-206F 
(DSMZ Accession No. ACC 21), COLO-699 (DSMZ Accession 
No. ACC 196), and LOU-NH91 (DSMZ Accession No. ACC 393) 
cells and not to non-neoplastic cells. 

32. A method of generating the cell of claim 29, said method compris- 
ing the steps of: 

(a) contacting lymphocytes with a heteromyeloma cell line under 
conditions that result in the fusion of a lymphocyte with a hetero- 
myeloma cell, said fusion resulting in a hybridoma, 

(b) determining whether said hybridoma produces a polypeptide 
that mduces apoptosis of a neoplastic cell to which it binds, but 
does not induce apoptosis of a non-neoplastic cell, and 

(c) determining whether said hybridoma produces a polypeptide 
that specifically binds to BXPC-3 (ATCC Accession No CRL- 
1687), 23132/87 (DSMZ Accession No. ACC 201), COLO-206F 
(DSMZ Accession No. ACC 21), COLO-699 (DSMZ Accession 
No. ACC 196), and LOU-NH91 (DSMZ Accession No. ACC 393) 
cells and not to non-neoplastic cells. 

33. Use of the purified polypeptide of claim 1,2, 3, 4, 5, 6 17 18 19 
or 20 in a method of diagnosing a neoplasm in a mammal, said 
method comprising the steps of: 

(a) contacting a cell or tissue sample of said mammal with the 
purified polypeptide of claim 1, 2, 3, 4, 5, 6, 17, 18, 19 or 20 and 
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(b) detecting whether said purified polypeptide binds to said cell 
or tissue sample, wherein binding of said purified polypeptide to 
said cell or tissue sample is indicative of said mammal having a 
neoplasm. 

34. The use of claim 33, wherein said mammal is a human. 

35. The use of claim 33, wherein said neoplasm is a adenocarcinoma 
of the lung, squamous cell lung carcinoma, intestinal type gastric 
carcinoma, diffuse type gastric carcinoma, adenocarcinoma of the 
colon, adenocarcinoma of the prostate, squamous cell carcinoma 
of the esophagus, adenocarcinoma of the esophagus, lobular 
carcinoma of the breast, ductal carcinoma of the breast, adeno- 
carcinoma of the pancreas, adenocarcinoma of the ovary, and 

1 5 adenocarcinoma of the uterus cell. 

36. The use of claim 33, wherein said polypeptide is an antibody. 

37. The use of claim 33, wherein said polypeptide is conjugated to a 
detectable agent selected from the group consisting of a radionu- 
clide, a fluorescent marker, an enzyme, a cytotoxin, a cytokine, 
and a growth inhibitor. 

38. The use of claim 33, wherein said polypeptide is conjugated to a 
25 protein purification tag. 

39. The use of claim 38, wherein said protein purification tag is cleav- 
able. 

30 40. Use of the purified polypeptide of claim 1, 2, 3, 4, 5, 6, 17, 18, 19 
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or 20 in a method of treating a proliferative disorder in a mammal, 
said method comprising the step of contacting a cell or tissue 
sample with the purified polypeptide of claim 1, 2, 3, 4, 5, 6, 18, 
19, 20 or 21, wherein binding of said purified polypeptide to said 
cell or tissue sample results in a reduction in proliferation of said 
cell or of a cell in said tissue sample. 

41. The use of claim 40, wherein said mammal is a human. 

42. The use of claim 40, wherein said proliferative disorder is a ade- 
nocarcinoma of the lung, squamous ceil lung carcinoma, intestinal 
type gastric carcinoma, diffuse type gastric carcinoma, adenocar- 
cinoma of the colon, adenocarcinoma of the prostate, squamous 
cell carcinoma of the esophagus, adenocarcinoma of the esopha- 
gus, lobular carcinoma of the breast, ductal carcinoma of the 
breast, adenocarcinoma of the pancreas, adenocarcinoma of the 
ovary, and adenocarcinoma of the uterus. 

43. The use of claim 40, wherein said polypeptide is an antibody. 

44. The use of claim 40, wherein said polypeptide is conjugated to a 
detectable agent selected from the group consisting of a radionu- 
clide, a fluorescent marker, an enzyme, a cytotoxin, a cytokine, 
and a growth inhibitor. 

45. The use of claim 44, wherein said detectable agent is capable of 
inhibiting cell proliferation of said cell or tissue sample. 

46. The use of claim 44, wherein said polypeptide is conjugated to a 
30 . protein purification tag. 
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47. The use of claim 46, wherein said protein purification tag is cleav- 
able. 

48. Use of the purified polypeptide of claim 1,2, 3, 4, 5, 6, 17 18 19 
or 20 in a method of treating a proliferative disorder in a mammal, 
said method comprising the step of contacting a cell or tissue 
sample with the purified polypeptide of claim 1 , 2, 3, 4, 5, 6, 1 8, 
19, 20 or 21, wherein binding of said purified polypeptide to said 
cell or tissue sample results in the intracellular accumulation of 
lipids of said cell or of a cell in said tissue sample. 

49. The use of claim 48, wherein said mammal is a human. 

50. The use of claim 48, wherein said proliferative disorder is a ade- 
nocarcinoma of the lung, squamous cell lung carcinoma, intestinal 
type gastric carcinoma, diffuse type gastric carcinoma, adenocar- 
cnoma of the colon, adenocarcinoma of the prostate, squamous 
cell carcinoma of the esophagus, adenocarcinoma of the esopha- 
gus, lobular carcinoma of the breast, ductal carcinoma of the 
breast, adenocarcinoma of the pancreas, adenocarcinoma of the 
ovary, and adenocarcinoma of the uterus. 

51. The use of claim 48, wherein said polypeptide is an antibody. 

52. The use of claim 48, wherein said polypeptide is conjugated to a 
detectable agent selected from the group consisting of a radionu- 
clide, a fluorescent marker, an enzyme, a cytotoxin, a cytokine, 
and a growth inhibitor. 
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53. The use of claim 52, wherein said detectable agent is capable of 
inhibiting cell proliferation of said cell or tissue sample. 

54. The use of claim 52, wherein said polypeptide is conjugated to a 
protein purification tag. 

55. The use of claim 54, wherein said protein purification tag is cleav- 
able. 

56. Use of the purified polypeptide of claim 1,2,3,4,5,6,17,18,19 
or 20 in a method of treating a proliferative disorder in a mammal, 
said method comprising the step of contacting a cell or tissue 
sample with the purified polypeptide of claim 1, 2, 3, 4, 5, 6, 17, 

1 8, 1 9 or 20 wherein binding of said purified polypeptide to said 
cell or tissue sample results in the induction of apoptosis of said 
cell or tissue sample. 

57. The use of claim 56, wherein said mammal is a human. 

58. The use of claim 56, wherein said proliferative disorder is a ade- 
nocarcinoma of the lung, squamous cell lung carcinoma, intestinal 
type gastric carcinoma, diffuse type gastric carcinoma, adenocar- 
cinoma of the colon, adenocarcinoma of the prostate, squamous 
cell carcinoma of the esophagus, adenocarcinoma of the esopha- 
gus, lobular carcinoma of the breast, ductal carcinoma of the 
breast, adenocarcinoma of the pancreas, adenocarcinoma of the 
ovary and adenocarcinoma of the uterus 
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59. The use of claim 56, wherein said polypeptide is an antibody. 

60. The use of claim 56, wherein said polypeptide is conjugated to a 
detectable agent selected from the group consisting of a radionu- 
clide, a fluorescent marker, an enzyme, a cytotoxin, a cytokine, 
and a growth inhibitor. 

61. The use of claim 60, wherein said detectable agent is capable of 
inducing apoptosis of said cell or tissue sample. 

62. The use of claim 60, wherein said polypeptide is conjugated to a 
protein purification tag. 

63. The use of claim 62, wherein said protein purification tag is cleav- 
able. 

64. Purified polypeptide of any one of claims 1, 2, 3, 4, 5, 6, 17, 18, 
19 or 20 in a pharmaceutical^ acceptable carrier for the produc- 
tion of a medicament that inhibits cell proliferation. 

65. Purified polypeptide of any one of claims 1,2,3, 4, 5, 6,17,1 8, 
1 9 or 20 in a pharmaceutical^ acceptable carrier for the produc- 
tion of a medicament that induces the intracellular accumulation 
of lipids. 

66. Purified polypeptide of anyone of claims 1, 2, 3, 4, 5, 6, 17, 18, 
1 9 or 20 in a pharmaceutical^ acceptable carrier for the produc- 
tion of a medicament that induces apoptosis. 
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67. Purified polypeptide of any one of claims 1, 2, 3, 4, 5, 6, 17, 18, 
19 or 20 in a pharmaceutical^ acceptable carrier for the produc- 
tion of a medicament that inhibits cell proliferation and induces 
the intracellular accumulation of lipids and induces apoptosis. 

5 

68. A diagnostic agent comprising the purified polypeptide of any one 
of claims 1 , 2, 3, 4, 5, 6, 1 7, 1 8, 1 9 or 20. 

69. An isolated nucleic acid molecule comprising the sequence of 
0 SEQ ID NO:2 or 4. 

70. A vector comprising the nucleic acid molecule of claim 69. 

71. A cell comprising the vector of claim 70. 
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Sequence listing 

<110> OncoMabGmbH 

<120> Human monoclonal antibody 

<150>EP-03 026 161 4 
<15I> 2003-11-14 

<160> 4 

<210> 1 

<211>96 

<212>DNA 

<213> Homo sapiens 

<220> 



S " ™ *" L '° T «- - - - ~ - val „ Pto Gly 

15 

Gin Thr Ala Ser He Thr- n 

Xje Thr Cys Ser Gly Asp Lys Leu Gly Asp Lys 

" 5 30 

Tyr Ala Cy S Trp Tyr Gln Gln 

35 y ° G ^ Gln s er Pro Val Leu 

45 

- n. r„ to ^ E « t tys Jrg pro ^ ^ ^ ^ ^ 

60 

- - «, S e I ?r sec G1 „,„ Ihl ^ Thctauihe 

" "* !T A - «■ «• -P * * C K Mn Ma Tlp 

85 90 

Asp Ser Ser Il e Val Val 
95 
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<210>2 
<211>288 
<212> DNA 
<213>Homo sapiens 

<220> 



T s e 2 T = = = s a S S £ K 5 



10 

CDR1 



cag aca gcc age ate acc t-r^ rT CDR1 

^ Th r Ala Ser Ile ™ c y g s c ^^^^T^rir, 

20 Gly A =P L V S eu dy Asp Lys 



5 30 



£ EJ Gin Gin 5 ^ p ™ S JCC cct gtg ctg 

35 y b ^ Gln Se ^ Pro Val Leu 

45 

CDR2 

S £ £ IS IS K - - ~ - ™ s « „ 

55 60 

^^- c tct gac trr = = ~ -i- 

«» S« Gl y Ser Itn S Ig J£ K T T Ctg "«= age 
65 y Asn Thr Ala Thr Leu Thr lie Ser 



70 



SJ S S E IS K K L a p £ £ ^ «5TSTE55 

80 P ^ yr Tyr °ys Gin Ala Trp 

CDR3 85 90 

^nF~^= att g^g~^ 
Asp Ser Ser lie V al Val 

95 
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225 
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<210>3 
<211> 110 
<212>DNA 
<213> Homo sapiens 

<220> 

^ ^ S e, ue „ce of U,e ™ iable region of tte hravy chain ^ tf ^ ^ 



«}» « ,e» » ;1 „„ s = r Gly Cly Gly yal M ^ ^ 

io 15 
Arg Ser Leu Arg T ser cys Ala - y -e Thr Phe ser 

25 30 
■» «. »« Irp yal ftrg Mu ^ My ^ 

Glu Trp Val Ala Val II 



40 45 



5Q e Ser Tyr Asp Gly Ser A sn Lys Tyr Tyr 
55 60 



«• -p *. « g. sly itg Phe Thc 3er jra Asp am 

70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser T » 

8Q net Asn Ser Leu Arg Ala Glu Asp 

85 90 
V " IV Ma - g Leu Ala Val Ala Gly 



100 105 



L ys Thr Phe Asp Tyr 
110 
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<210>4 
<21 1> 330 
<212>DNA 
<213> Homo sapiens 

<220> 

<223> Nucleotide sequence of the variable region of the heavy chain <V„) of antibody SAM-6 
<400> 4 



a ?3 S 2 53 k - Sg 5 25 S !£ £ £ sg 

10 15 

agg tec ctg aga etc tec tcjt oca rrr-n t-,-4- 

Arg Ser Leu Arg Leu Ser Cys Ala 111 T 2?* " C " C 3gt 

o n 73 Ala Ala Ser G1 y Phe Thr Phe Ser 



CDR1 
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S v2 s; sT^i^l^^ 

^ lie ber Tyr Asp Gly Ser Asn Lys Tyr Tyr 
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S SS S S £ Sv S SS £ S £ 5 5 - £ 
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- S S S £ S S« £ K E S - E K - 
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Tyr Tyr Cys Ala Arg Asp ^ ^ ^ ^ ^ ^ 
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